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Abstract of JP20031 1 9266 

PROBLEM TO BE SOLVED: To provide a continuous polymerization method using a melt 
polymerization technique for inexpensively producing at a high production efficiency a plytrlmethylene 
terephthalate (PTT) having high qualities such as excellent hue and a slight variation in [&eta ] instead 
of a conventional solid polymerization method which suffers from variations in qualities such as [&eta ] 
and the like and unsatisfactory production efficiency though it has been employed as a method for 
producing on an industrial scale a PTT having an [&eta ] of at least 0.8 dl/g. SOLUTION: The 
continuous polymerization method for producing a PTT from terephthalic acid, a derivative thereof and 
1,3-propanediol as raw materials comprises an esteiification and/or transesterification reaction step 
and a polycondensation step, and satisfies the following four conditions: (1 ) at least two reactors are 
used in the polycondensation step; (2) the limiting viscosity number of a PTT fed into the last reactor in 
the polycondensation step is at least 0.2 dl/g; (3) the state of agitation of the PTT is such that S/G 
satisfies -1.5<=log10 (S/G)<=0.5 and the surface of the reactants Is always renewed; and (4) the 
pressure Is 1-300 Pa. The thus-obtained PTT has (!) a main recurring unit of TT, (ii) a limiting viscosity 
number of 0.8-2.0 dl/g. (iii) b* of -1 to 7. and (iv) 0.001-2 wt.% of BHTE [bis(3-hydroxypropyl) ether]. 
Fibers, films and molded articles therefi'om are also provided. 
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^ ft P T T ©«iRS^Xfi©SI&tf F«9-r ©mi$t«s«^** 

S^^«/cC:f-Cft< . fife©M®^«rt-C«>. log 
i» (S/G) «- 1 . 5^ 1 o g,. (S/G) ^0. 5 

01':>m<DmS-^mt. -l. 5^1og,o(S/G) 
go. 5 irj:^J:'>tj:mnimicr^cti>K ^f6^^•S 
PTT©b *€:W-5Ci>&S'C#i©rST*l/C». 

[ 0 0 2 6 ] ;x(c. s;si-^xs©sf^©siSi^sis«© 

£E*«1~3 0 0Pa©tBB-CftWti«ft6ftl». BE:*) 
«3 0 0 kPa^ffi^St, I o g„ (S/G) ^^^^ 
io-Cfe. [rj] ttO. 8dl/gk:SLftt> 

i'llIi;jJ<yi;^7";U©PETft<i:T?^ [77] Wii5<ft^> 

ciiimibti-ci.>i>ifi. m^ii. i og„ (s/g) * 

-0. 3 (cm'/g) tUT. /I;*)^3 5 OPatcty 
rPETiPTT^tt^^r-Si. PETW[77]*S0. 
9 d l/gK:ft-5/c©iC?^U. PTT«0. 75 dl/ 
g-Cfto/c. C©J:^>{C, PTT©fii?S^Xg©^fg© 



C7) 

XL 

mm^^Jts«i(OEEt>a 3 0 0 P a WTr35:Wti«3&e>tt 
fflL. BE:^«1 Pa<fcD4>EE:^l*/h3<-rSC<!:« 

OOPa. MtCjf$L<«. 1 50 Para-So 

[0 0 2 7 ] OT-Cfi^i^HJCCjc^PTTOil^a^:^ 

/X r U ^ )im<D {SM T;b:3-;l'XXr*;Utc >[it 10 
1. 3-:fUJ^>i^t'-)l(D^}l'tt iWF. GiBifflSiB 
■Tip ) . o$0J^*4Ott3i^S«. ^j^ttcDlK.^.if# 

6n5 P T T(D b 3ic i t B H P E ^riSiiE&ai 
■rSC<t3&:»6 1 . 0-^2. 20DffiH?!)^C<t:;&^fiF$ Ll^, 

1^1. 5r*5c 

[0 02 8 ] :;)^CcxXrjH[:X«xX7"ji/3:^^|itco 

m:g^o«*&:/7;ftiL/r«. W^nsPTTcD [77] 
«ri)0. Hccj?$u<«2--3=tir*-So 

[0 029] ;xcc. s^;^7;V^>»^^(D^^i»7:>5^u:7 

rSlt. *«14if#e>n^PTT©b*^i:^<Dn°n{a(Dtl.^, 

1 9 0 2 5 0 "ccDffiH^ws t/< . M 

caf*L<^i200--24 0-C'C*^. $;^c. SiSEE:^ 
«30-300kPa*5iffSL.<. M^C»$L/<«50 
-2 0 0 k Pa-C*)^o Jgl£B#P^ti2-'6^ra;!;5^?f$ L 40 

^la:a<DiSl^^i»2^ffe(±cD^«lS;&5^^bl^3(?^. coJt 

^CC«. ff^nSPTTCDb^^TtfSCiJ&^rt-Si^i 

L < . < . mjtmmm< -r 4 c iA^» 

[0030] '^X(^. i^iJ)\^yt<>mfSL'f^<0^^^f)^9'Uy 

^ jim<oi&mr ;b a - ;u X X 7" ^mm <b -r ^ x x r- 

32tfeX^<DStE^ff=CC-:)Ciri^-<'5o xXt^^U^S^S 50 
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P T T<D b * >i t'C3Do"p{£t©8l,«^*» ^SJtMB 16 0- 

2 4 0-C<Dffiffi3&i»SL'<. M^W$L<»17 0-2 

3 0'Cr&So ifc. SlSBE:t;«3 0'^3 0 0kPa*i 
if$L<. HCC»SL<«5 0--2 0 0kPat?«>5o 
J5jSB$rHlB2-'6^PBl>&5Sf^ igCCjf$L<tt3'- 
5B#mrAS„ $fc. Xy^f';l.3E»xS(DSlc««2« 

[003 1 ] ;j)vCc. fttliCCOl:^Tj$-^2>o xxf^JWtS 
e^cc^ M^iLTB. ^^>7* h^:/ h=^^>^ 

n + i^F^^^^tf^ti-So 

[0 0 3 2] x;;?:x>'t'{bX«xXT-;l/^^xg(DSj£;« 

1 0 5 0 0 p p mr*) 0 . J U < 2 o ~ 
3 0 0 p pmr*oT. M^5f*L/<«3 0--l 00 p 

^>F«SisajK*^aii/cd«)f^tcS?*UCii&s. ^^>r;u 

< 1. 3 -:7'P^^'>^:j*-;i/«:*fj 

r ?> C <h 3Q: < aSx;;^ 7^jMbX«x;3i7";i.5S^^<DJS: 

i^:vtf^c^Jto-rs*\ x»i, 3— >'*p>^^'>i;J:t-;^cDBf 

«ix;^f^;WkX«x;3;7";l.5itfeXS(DJ5t&«rao 1 . 

-;b^c#«?LrM*S^JSiU-c^fflT^PS^«i. 3- 

:/p/^•>iP2^-;l/0DE^'O7k^*3&^ 1 ms%\^jrf<D i . 3 

- ■7' p y o :t - ; t' <^ -r ^ C <t ^5 SiStt <h t# 6 41 -2) 

{i. 0. 5SS%-C*or. M&<:»$U<{i0. IfiS 
^jyTr^So Sfc. ^^i^^TJbP + S'FO 1, 3-:/ 
py^•>5y^-;KC^^•r4^iSS:i&^0, 5fiM%'-3afi% 

cDiEfflcc-rsci^^?^. jacDttiften-sPTTcDb^K^i 
2afi%<D©ffl"c&*o 

[0 0 3 3 ] 2^^?a<DPTTS'^tC*5lit:«. PTTCD 
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K 7 * - Mt^'^^mMr -& C i $ t/ 1 t 
> ^- K 7 X y -Mt^ t W , ^SS^JSCCifiS*^* 

imomMic^pfi < t ^ 1 o®g^^i5[3!)i 1-10 cDWti 
{b-^^©*^fi6ffl r -set *sj!jpjNi^<D«feR$±<D«i js*. e> 

[0 0 3 4] t^^*"- K7:t^-;H^K{bP;S±SiJiLr 

^>^iiy;^'; [3 - (3. 5 

-S^-tert-7'5^Jl/-4- t KP+2^7i— Jl/) 
3r*-h]. 1. 1. 3- H;;^ (2 -y5^Jl'-4-t 
FO=^^i/- 5 -tert-:7'9^;l'7 x— ^b) :?'^f>. I, 
3. 5- h yy9^Jl/-2. 4. 6-hyx(3. ^-V> 20 
-tert-:?'5^;l'-4-t KP^^^^-^^i^-'l') -^^-Jf^, 
3. {2- [3 - (3 -tert-:?'5=-JU-4-fc 

-1. 1 -i^^^'Jl'i^^JH - 2. 4. 8. 10-5=-h 
7:*-^-y-;^fP [5. 5] ■i7>7=;<7>> 1. 3. 5-h 
y;^ (4-tert-:/5=^Jl/-3-t KP4=^i^-2. 6-i> 

[3- (3-tert-:7'g=^Jl/-5-^^;l'-4-t 
h*P=ti^7*-Jl/) :?"pf:t^-- h] . 1. 6-^+-y- 
^ePit-Jl'-bJ^ [3 - (3. 5 -i^-tert-^^^Jl/- 30 
4- t KP=^='>'7*^Jl/) 7*pe:i-*- h ] . 2. 2- 
5^:i--i;j:?U>-tf>^ [3- (3. b-iy-t^rt-^ 

i7^7^i^jU-3 - (3. 5 -i^-tert-7'5=-;l'-4- t 
FP + '>7*-^l') 7Pf:i-4^-M *tW6n-5. 
[0 035] ±iey >{b^!^X»t>^'- K7x^-;U 
^Sf^bfiSiSflO^JBMtbriJPTTicStbO. 00 1 

~2«a%. 0t.h<uo. 0 2 - 1 as%-^jp^^, 
!^«: . y >{b^Jfe<D«^, y >7ci^ i C/ 1: 1 0 ~ 2 5 

0 p pm(C*gSf^ y >'fb^f3'&fitfflT-5C 40 

[0 03 6] Sfc. «fe}CpflJ?p!liL/r«> i^Kn-'^Jl/ 

«K3^<;l'h^®3^fJl'h{b-^. m)R<D«3fe*fja 
?[iJ^^»Dt^r*)J:< > PTTKlS^LO. 0 0 0 1--0. 
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''-«Jl'h7nlSa<!:br«2~l 0 0 ppm. J:OW*L< 
{3:SSfeB#©^©ia^>e)2~5 0 p pmrii-5. * 

mmi m^nm. mm*L ^^m. mm^L mim± 

ItO. 0 1~0. 7 a mA5Jf J O < . ^Jyv-MS^fc 

f)o. 0 i--3sa%*!t*f*tt^. 

[0 03 7 ] x;^r>'HbX»xXT;l'3^Xei«. i 

;^ jHbx«x ;^ f- ji/sa^sjetc J; o t:^ o -s^-^r 

a-jb^rii-r^ SJ^igJOSlolRi^CC S a T -5. ^{i^H 
^fc 0 ©* JU«AJ**it^StfcK<t -dX^C^I. 3-:f 

P-? h y 7 -f t'cr)5tS:»|»TCc^ -p-Ci¥1ffiT-5> C 

[003 8] -^Xic. msi^xgfcoiirj®'^^, sn^ 
xs». 5feiEL/cfi;ffi^xgojSjSttf©!gj. ^a^©m«i 

^«{CA^ [77] . ««©®ffi^«l^©PTT©^fl^t^; 

^> «^©aiiii^«©iEtim{c. tfen^PTT© 

[r> ] -^b *©p'i,fi[©|iai^Mtt©aj*>?>. «T© 

»s L/tr^s#*s*5= sM^xe©si&«»ai^-c«.^ 

*5v SJS(K«©SIS©SW 2 4 0 — 270 'CCffiH^sST 

*L/<, MCCif?SU<«2 4 5~2 6 5°C-C*)^. 4 

/c> M«i^JStc*33ityic-3nr. «f-^xg©st&tt© 

^XS©SJ£E:til±. «fa©*«t^«©JStKEE^« 1 - 

3 0 0 P a-Ci^cWIaa^ce^cl^*^, MMcomm-^TMCD 

6 ^«©**i^«©w©JSft;«35 -c©Hjccyi;^3 

»0. 1 -^5 0 kP a©liffi-C^)-3r. a^-^SJS^^jt 
6n-5)PTT©b*^/J\3<-Cg-S.>s*ie»SLt», S 

*&^xs©««?]©siffi^sis«[*> 6«^©*ffi^sj£;« 

4 •C©SlSB#r4©^it« 2 8 BtP4Ai^tt©||.^& t » 
6nSPTT©b**{S<r*Si=S*i6j!f*l/<. SK 
SfiL<E*2. 5 — 4. 5^Sr*)-5. 

[0 03 9] «Sl^toJi«iL'T«. 9^ir>r^P3 + i^ 

m<ou-^mxibi, xy;7^ji/ibx«x>^7^ji/3:gi^« 
mt^L. M(cMiai^xg©miii-c^jnL.-cfej:c». jsicc; 
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0^)S?&^«)fc#JlM^#r 1 0 ~ 5 0 0 p p m-C* 

•3. 0^U<it. 5 0~2 0 0 p pm-C*a, 
[0040) aiffi-^ie^rtf ^Sl&tiCDAPRC^/'X« 
mPfC{J 1 0-3 0 0 um(Dy ^-'I'^-^gg-r-SCi 

jl/i?-^:^g-rSC<b*s$f4Lt,». •e<Di?-'fX» 1 0- 
aOOizm-C^-S. SJCj(?$L/< {i3 0 — 5 0 ymT* 

3&JnI«eAj:J:5«:. 7 Y;U5f-5&iS:g-r'5iB'gB2iK?iJW 20 

-ciii^s^*±ji?>f {c3^-r ■& <fc 5 ^cgititc-r -2. a ^ 

[004 1 ] *i»^Xgr|$6tx/cPTT«t&P*>6;^ 

ccjrax L./c^g°a35U^— 4> ©*^^ e>n s,'^.*> 6 0 ~ 5 0 
«. *oami5~4 0*cJWTr*<3, ig(c»a;L<» 30 

~7mm-C*o-C. J; Ojif * L < tJS ~5 mmrft-S, 

[0042] :^^m<om2 (ornmt. :^^m(Dnm<DM 
«. WT<D(i) —(ill) ©^=&?»fc-rci*S:£:>^-c& 

(i) ^fcim&miiLifih'J^^\y>f-l'yitU--\-mik 

Cii)SRgiteS*^0. 8~2. Odl/g-CfeSCt. 

(iii) b i~7or,|gH-C$,^Ct. 40 

WT, (1) -(111) (c-3t»-cift?«-rs. (i) «-r-CK:isi 

A, ms^tj: t'tcjQx-r -2>^{c^Me<3?se*^/hs < «c 0 . 

J: 0 fc:^ t < -5. i , ^iS^S3!>5^N«6CiS < Aj: 2, 

JiU:<C^S3&>e. [17] «0. 8~2. Od 
■C/j:Wia{iife6^ct», $fSb<«. 0. 85~1. 8d 

ig«cSfSU<«. 0. 9~1. 3dl/ 50 
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[0 04 3] (111) (COt^-CUi^g-r^., b*^-lJ:«3 

xLt^i^^tifcmm. 7^jwA. «iii«»*-f'ife*:& 

<«b>l«tt-0. 5~4-eibO, MtcSJi 1/ < {i 0 - 3 

[0 044] *^Bj-cf#6n4iiMa-^{Cj:-SPTT 
*T4L/<tt±iS(i) --(111) (Cjn^r. S{C(iv)© 

nr 1,^-5) ci, 

(i1)@Kttg[*i0. 8~2. Odl/e-C*^Ci, 

(111) h 1 — 7 (Df^@V^i>Ct, (1v)fcr;^ (3 

-t Fa + i/:/nfJl/) x— rjl/ (fe(TB HP E iBIifiJ; 

0. 0 0 1 ~2fiS%©l6Hr*€>Ci. 

(1) ~(iii) it-r-cticm^m^tsox'^'r^o (iv)(c 

-3t>t:giB^f -S, BHPE»0. 0 0 1 2 as%®3i 
H-C:^cWn«fd:€>^ct»o BHP E3&!!2as% i D fc^l^ 
iv W^&-?'it^^tt#^-:>fcPTTtJa:-5-ClxS<,^ C 

^ . mm^-^mmi<Dn!^.i!p 6 « b h p e *s^i^c i >« ^ 

iMtc, 0. 0 0 ias%J:»3/h$<i^cS 

PTT^fflC5r*nxL/-cfi6nfcf£iSn°n^ci'4>afe< 

JiS. 0. 0 0 lSfi%<t:»3/hS»,»i, *8«MtL/ 

0. 0 1~1. 8SS%-C*-or. J:D»il,<W. 
0. 1 — 1. 5aS%T-*-5). 

[0 04 5] :$:^<DII3<D^HJ», PTT^Jg 
©fc&ic. MfC';>7cSSil/n 0 — 2 5 0 p pmCC 

tB^-rs >{k^x»/RCKo . 0 0 1 ~ 2 mm.%<o 
b > a?- F 7 :t ^ - Mt^^'^^mr ■& c i j&^w $ u 

^^^'^^^'(b^^=I-'^•;^h7c*stb■C2 — 1 o op p 

^^(omn'ims.mt, [ t? ] *^«< . fe+B;^^^^.^* 

cc. cn?)4fflt>TaiXS*iSiSliMI. 7 Y ji/AJ^j:i-(JS 

[0 046] 
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(1) 

gc 0 0 5 y u h>'L') ©tbT? s pyc^mBL 

[77 ] = I i m (77 s p/C) 
C— 0 

[0047] C2) ^ v-<DfeSSPffi 10 
1 0 0 -> ©^ffilCca*. 2 0 0 'C-C 2 4 f^<D 

«fetfc^ * ^; ^ - n > f * - if - -cff ffi U /c, 

[0 04 8] C3) PTT4i©BHPEOSa 
-JI'^2 5 5 y y y hJWKjD^. M?JgT{C4B#|ffl8FW 20 

:^^AttDURABOND DB-WAXQ, 
25mmX30ni (0. 25j[zm) '^U'^Al 
0 0 5 y h;P/m i n^glt^c*i6. 1 5 0*^6 2 
3 0 'Ci r 2 0 •C/m i n ©^S-CSJ^O/c, 
[0049] (4) V :^©fi7^SS©^±&fii 
PTT5^2»7'^:3 0saffl*L. 1 *4c: =¥^>^-Cft:Ac 
SS€rafJ5tt, 3 0r^Ufc. 

(5) P T T tfiO 5^ 4? >S^S. y>7C*fi. zij^}\y\-7t 30 

•^X-^^^fe^JiJfe^J*? («M : I R I S - AP. -^-^V) 

JiiT©<l:-5CCly-rp3ilLft:. =ft7^;:^3 0. 5 g©P 
TTi 1 5 5 y y h;U©S«S^^Jp^. 1 5 0*C©<f> 
y h±-C3^ra. 3 5 O'COJ^ty hJ: 

•C2B#Pa1;9-JS5-&fc, itintt. ®m{b**7i<?: 5 5 y y 

'J V)im^. mt5^m-i>tt^^ -e^^^s s y y y hju 

M«C*^4 0 5 y y U 40 

/c. 

[0 05 0 3 

IB-r^) *1 7 0-Cfe(±©SSK:ffioT. ^aiPbiJIgr 
0. Slkg/:^. 1. 3 -:/^-'^•>i;>:t-;^*0. 4 
7 6k g/:»©^jiarx;^-f jU5^^g©jSi&«{c 

^s©si&fi©?aK» 1 6 0 -c. Sffit/. c©jS]io; 

A'W^J* ^JURlf 1.3- 7"P^'C>i;>:t-;l/©^*&^ 50 
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m.0. 8 6 g /^^-C X X Jl'3£mxg©]SJES*i«:^an L 
/c. C©Nf. x;^-?-jnaiixe©Slt;tS*^6«y if^- 
^bA^O. 1 8 7 kg/49-©a^-Cgtfl3nfc. Sl©x 
^^f-JWSSJSSlXSCJSie^f ©iigB*> <E>«*^ l . o 2 k & / 
:9-©jiS"CgFa$^-i47"U7^rjUKi5>9^;l/i 1, 3- 
T'o y O i?3^— ;i/*> 6 i& -5 x;^ f-jt-^Tt^IcjO-t V - 
nti-©jgtc.^«. n\ftm^. ll2©x>!ir-;U3S^Xg© 

JSJt.*i«c $ n/c. n 2 ©X X -f jv^^xig© 
©sisast* 2 2 0 -c, i^g^ra iti^rs3o^tt£i, 

«k 5 (CISS L/C. 02©XX5^ Jl/SaftXg©ig{t.^i*s 6 
Smsn-S^^fy-^UCStiO. 0 6 7 k ?/^J-Ci>o 
fc, 

[0 0 5 1 ] ll2©x;:^f-jb3S^XSi!^T^©ySf&^» 
gtb^ti/cy 5f^-JL'©a7!>J6lt»$tl. xX7^;b2£jfe 
JMCDKlt^itmQ 5%-c$}r>fc, x;:^-f-;l'3y^XS© 
JSj£ft*>6SfttlSti/cf-u:7 ^i;uK*^^g^ji/<b 1 . 3- 
sj- — e> S X jU-955f5Sr&©-t -^^ — 

im^m^. »i~4©4 o©m^^xg©j®cE«K:« 
[0052] mimm-^s.mmit^s&2 4 5 'c. u 

:^j2 5kPa> ^^M5 0^ : ||2©ai®-^XS©Jg 
tStf«. iSfSaS2 5 0-C. 11:^6. 7kPa. j^g^ 

ra3 0» : Il3©*lffi^xil©jgicyti«igit:iag2 5 5 

•C. Kt}0. 2 5kPa. m^^mz b^it£i,^^(,C 
UrSt^SlS^tf -3 /c. Ill ~ 3 ©«Pi^Xg©SlS 

s If ^ -=6- 3r -*iSi&«©±a5{c * 
sssf©is^s«%ffl(,»•r*li^Jg^c:*^f■^/c, ^3©s 

!^-^XS©JSr5f^CCf#6n-2) [7j]«0. 25gl/g 
-e*-5/c, C© [7>] *S0. 2 5dI/g©PTT*m 

4 ©aMi&xii©j5ifcffi {cffijs u /c. 

[0053] IS4©^i^©M^^xa©JgJCS««eiMS 
JSft-C*oT, 1 o (S/G) *i-0. 4 (I o K 

(cm'/g) ) ii&'2.J;OK:jacc;?S©<^sa?:i9:S 

Lfc. S/c. ig|gt5;»8 r pm-rtfofc. C©l^©^g 
1 . 5 ^F^-C * -3 T . ]Sic;?aS« 2 5 8 'C. JI:?3 
«4 0PaiL.)t. ^Mj5{&«*>e>iii«j0. 8 6 k g/:» 
©aS(*tJl. 24 t/day) t?PTT*5piil$4a, 

2 0 •c©*t:'<^^ o. f-v':fti-j^ -X'Sc:k&^ o^Hi 

*54mm©PTT^ft/t. 

[0 0 5 4] »€)n/cPTT© [77] «0. 9dl/g 
rabofc, S/t. b*»4. 0-C$)f). BHPEliO. 
3*fi%r*o/c, */c. [77] ©«6o#«^>5rA 
{CffBXtfc [rj] €rl O.-ig^Mb/c^i, *Afiii ft/Wit 
©MttO. 0 0 5d l/ggg-r*«5#^;^K::i>:^j:C>*>© 

[0055] 

[^«?«2 ] n 1 affi^sji?it©SfE;ss 2 4 5 'c. je 

:^32 4kPa. i^S^r^e 0:9> : ||2©«M^Xg©Jg 
lSfi». jglt.S]e2 5 0X3. )E:b5kPa. ?©SB$m4 
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5^ : lg3©ajffi^XgCDSJ6«»SJ£SS2 5 5'C. 
SJ30. 2 5 kPa. jgSB#PBl4 0^iAj:^J:^(Ctr 

3 oymm-^xmo^jBrnicnhiM) LvUto. a a d 

l/g-C*-5/c. »6tl/cPTT© [37] » 1 . 05 d 
l/8r"C*^fc. S/c. b*«4. 5"e$.«3. BHPE 
WO. 2 5aS%f feoA:. 
[005 6] 

T T {c*f t . lym^Micikno-c 2 o p p 

n^sju hJ®^a(c^O-C 5 0 p p mmimLtdHifY 

itmmm itwimic mm i-tc, n 3 ©ajs^xgosis 

filOPTTCD [77] «0. 26 d l/g-C&o/c. f#€> 
nfcPTT©[7?]«0. 92 d l/gr-C&o/c, S 
fc. b*(J3. 5r*»3, BHPEWO. 3*fi%-e& 

[0057] 

[||ifiM4] -f U7 3»;l'g! (fe(T. TPAiBSlBT-S) 20 
^1 00 0 kg, 1. a -7'ci>'N*>i?^-;l/J&6 8 7 k 

s^js^s^w^ismiKiaAo. jmm^3 O r p m 

1 . 17k g/:S-©««&aS-CJCx-f ;WtJSJta:g©J5 

]gj£;«©smi 2 4 0 -c. itffio. c©stS«-c©^ 

S^iatt2^IBI5 0^iL/fc. Sfc, ;^ y -ffiJiS^ 
go. 8 6 g /^T X :^ •f-;i'3S^Ig©S)c6'tf tc^Sn U 

13 4k g/^CDafit?atil3tifc. m 1 ©x;^^JMt 

XH^SJCEfflOSSP*' 6I>J 1 . 0 3k g/:^©ag[-C7^ 

u-7^f>»PKii. 3 -:?■p-'^•>i;>:t-^^*»e>!&■5x;^f• 
;^■^*iS^c:©^^-^•7-Ad:^©js^£;jg^s. 02 

[0058] ll2©xX-f-JWkXg©)SJ5Se©SJCL;SS 
«2 4 5°C, i^S^ra«lll#W<b!tc^J:^{cg^U/c, 

112 ©X X T'-^i'^gssxgosjsw*^ esa S ri^*©* 

«0. 0 1 kg/^rfeo/c. l|2©xXf^Jl'-ftXgi^ 

T^©Sl€:*»Sffl$n;t*©**i6ft»3n. XX r- 40 
jWbxfi©®6^w*tj9 7%r*-3/c. xx7^;Wbxe 

Jl/*» 6 xxf'^U-f'TfeSfc;©^ ^ -7— w? I # 
i^* . 0 1 - 4 © 4 o©«iii^xg©St6:«{c#t|& 

*£^l il5]«lK:fi®^JgJCL;^t7-:>/c. »3©«|^Xg 
©Sl£^© [ 77 ] « 0 . 2 5 d 1 /gr«>ofc. »64a 
/cPTT© [tj] «0. 9dl/g-C*-3fc, b*K 
6. 5-r&«3, BHPE»1. 6aS%t?*-5fc. 
[0 05 9] 

[it$jJCT 1 ] mm^JLmomssM^ i oi o . EE;t>* 2 so 
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5 0 P a . Sl&fift* 2 5 0 -CtCiaS Ufcjyi^«g|]560i| 

1 tl^lfil^c^f ^fc, -?■©*§*. fi8®^xg©sr.a(cg 
[imm2 ] «i®^xg©«iii*si&tftcA-&$-c©PT 

T©[r7]?:0. 2 d l/gfe(T©ig<i^C^J:^{£:01 
~3 ©Slffi^Xg©Sl£;^#^^|gt//cfc{i1-W||JgC^ 1 
-tm^tctf ^/c, 0 1 «g^SJCc;*ftJSl6SS[2 4 0 
U BE^2 5kPa, iSSH^ 5 0 ^3- ; 0 2 ©Siffi^I 

e©sj£^i{i, sjstas 2 4 3 'c, Kti e . 7 k p a . 

j©§ll*F^ 3 0^: 0 3 ©«li^Xg©SjS«WStt«SS 

2 4 5°C, lE^fO. 2 5kPa. V^SB^ra 3 O^i^c-S 
Ji^icLX »i^JSl£ «r?f o /c. US ©*ilS^XS©S 

i&ffe{cf#e>n^ [7?] «o. 1 8 g I /g-c$)-5fc. ft 

e>n:fePTT© [77] «0. 7 5 d l/g-C^-^/c. i 
fc. b*«4. 5V$>K>. BHPE«0. 4M%-C^ 

[0060] 

IttmmS] S/G©i^^i5fSfca&(C. «|ifc©«ffi^ 
Sl£:a©?faS L. 1 og,. (S/G) 
7 ( 1 o g„ (cm2/'g) ) iL. «iSSSi^^©StS 
B*H%3^M4 5^iL/fctW«SISfe0<l «fc|5l«tCffo 
fco t#e4a/^:PTT© [77] ttO. 7 9dl/'g-C&o 
fc. ttc. b*W8t?fei5. BHPE«0. 6M%t? 

[it^4 ] jai^*ffi^sf&ti©EEti©^e**iSfc8?) 

cc. m^mm^^n<Ds.tj^ 4 0 0 p a t otcumit 

0. 7 5 d l/g-C*o/c„ */c, b*»4. 5-CS) 

•3. BHPE«o. 7ma%r*-3/c. 

[0 06 1 ] 

[ ibiS^ 5 ] SJ£«©±S»tcM^* -iJiOSfer,, x^jF; 
-5''r:/©fB»»*WT-5. C^to«9)^gM©SlE*ir.'>- 
5- 5^*^*l7^ fc, JKJCS«©gai« 3 ©Xl^^iS© 
fc©4fiefflL//c. ili^©f±ii*S«DMT 1 3 0 0k 
g. I, 3 -7•a.'^•>i^3^-;^7 2 0 kgt?*«3 . 16 
0 -Ctcffi/c tifc^St&tf «:#t*&m. /^© D M T*5^ 
^b/dSJC-f h 1 . 3 7kg^SD 

u. iSis^Hj^ufc, as 1 6 0 -ct? mm 3 0 ^jsio 

fS. Mfcs:ifc«©sffi*2 0 0 °c«:±ifr mpa i o^ 

j5J£3li-. Hlc 2 2 0 'CfCiCf r 4 0 ^SJ£3#/c. C 
©B#©g tbUfcyiiy-^l'jii^i+StLfcxxr ^US^S 

js^«9 7%r&-3/c, -e©^. JSiJ;«©as«: 2 5 5 

[0062] ■€-©ft. 3 O^JSH^i-f-C-^Ktf^ e> 2 5 P a 
* fEE;^ <7 (CTtf /if*, 25Pa^figor4 B$r^ S 
ifil^/Sl6:€rtf o fc, [ 77 ] ©Jt«Dl*JS#S&^j*s 6 JiS 3 
a^^JgJCoAS 3 ^P^ 4 5:9'< 6Ci*ie> [77] ©tf^JD 
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?f fco ^ f V'^ A XvmM'S^ 1 iPl^iK 4 mmi J^t S 
Jr^tCO/c. C©fl$<Dl ogx, (S/G) 8 
(1 og„ (cm'/e) ) 6tlfcPTTO 
[77] «0. 7 4d l/&t?*>o/c. */c. b*«6-C 
*0> BHPE«0. 5afi%r$.-3fc, 
[0 06 3] 

[ it^M 6 } ltffl-^JgtSB#P^* 2 3 0 i L /cfetJ^ 10 

uamm 5 tllIS«:^f o/c. c©^»6iafc p t t© 

[77] »0. 6 — 0. 63-r&«?. b *«3-Cib-:>/c. 
C©.t ^ (c Lt:f#6tlfcP TT5rH^i«-&^(0^*%Ki5 
jJi-rSte«){C. — B. 19 0*C. Z^^mS!^^\^ic 
f^. @tl*^^«4C^^L. 2 0 O-CCD^m 6^ 

nstaa-^^tfofc. ccDj:^>{cbr»e>ti/cPTT* 
^>5^ak:sixi/T [77] ^ad^ufcs*. [77] « 

0. 95~1. 0 2 d l/grt?«>0. [77]0[)«6-^# 
ifih-o-tc. ±tc. b*J3:3. 5-C*)»3. BHPE«0. 

2aa%r«>ofc. H*Ba^^Ii^7^li^cPTTg^-^r^^ 20 

[0 06 41 

C*ifeM5 ] aM^Xfi(DSJC£:tt®^*3-^i U. H 1 
Sf ^Sje«»iSJc;iag[2 4 5 -C, E.:f32 4 k P a . ^ 
@B#rS7 0:9- : ll2<DMI-^Ifi©Sl5*i». SI&SS 
2 5 3°C. lE^jO. 6 7kPa. ^SB#p^ 4 5 ^ : S*» 

<S/G) *i-0. 4 (log., (cm'/'g) ) ttj: 

«1. 5B#Hr*^r. S]CojaS«2 5 8°C. flE:^J«4 30 
0 P a i U/c. SSi^XgJJWtJiaSW 1 <^:|5I«{C^T-^ 
fc, ®i^Xli©«fg<DJS]CE«fcA-5 [77] »0. 2 1 
d l/gr*-5fc. ^etlfcPTTCD [77] »0. 8 9 
d 1 /g-C*-:>fc„ b*» 4. 9-C&O. BH 

PE»0. 5M«%-C*r>fc. 
[0 06 5] 

[^:»0«6] x;^f-JU3^xe©Sl&«CD!K*3«tc(^ 

/cia^cDf#6nSPTT(Dp°nM©l¥iB^t7-p/c, xxt^ 

juii^jfergoM 1 <DSioW©?as* i 6 o -c. k:^*^ 

JI, -^SBtW^ l^ra3 O^iL/ : xxf ;U3^XS© 40 
S2 ©jSt&S©SS«r 1 9 0 "C. mffi. ^S^P^^ 1 ^ 
ffl : x;^7'Jl'3?ieiXS©ll3©J5f&ti©aa?r2 2 0 

•c> ma. ?faii#K?&4o^iu/cJwwiii«fe«aii ii^ 

0. 2 6 d l/gr*-?fc. ^i&ilfcPTT© [77] W 
0. 92 d l/g-C*ofc, S/c. b*»3. Sr* 
»5« BHPEWO. 2 5SS%-C*)ofc. 
[0 06 6] 

[^ii«^7 ] mmm i ©^s«^^sjr«K:fii*D^r> 
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JSlc.«r ©JSfD^li 2 5 8'C, EfjttO. 3 t o r r 

■C*0« ?g§Bf^«lBtP^3 0r9-ij|JfeFlll il5Hi©m 

*^i!6ijfeT-rS4>©T-*S. C©li^©l o g„ (S/ 
G) «-0. 1 do g,. (cm'/g) ) ^ 
6nfcPTT© [77] »1. 1 5 d 1 /gt?**). SlJfi 

«3. BHPE«0. 3*fi%'C*o/c. 

[0067] 

[ik«?«?j7] J:fc|^5©>^-5r-Jb5<'-i;> (1/100 0 

[77] ^ML/fc„ •€-©f^i^. ^6n?cPTT© [7?] 
«0. 9 2 d 1 /gr^O. tb«^0y4iJ:b'^r [77] *s 
I\J0. 1 5 d 1 /g fcJi^U/c, b*«5-C$)0. BH 

PE«o. 2ms%tr*-ofc, c©^©i o g„ (s/ 

G) B-0. 8 (1 og„ (cm'/g) ) -C*r>fc, 
[0068] 

[^ifefi^ 8 ] HifeM 1 T^^ii/c P T 1 2 0 "CT. 
6 mmift W -ClEi^ L it t^. 3 6 <i©A»fB©?L ( iiS 
0. 3 5mm) ^^oiBSn^&ffliv ^^Sg2 6 0*C. 
i^T^taS 1 5 0 0 m/m i n-e^iSi^5l/T*i^^*.**{^fiS 

•C. h 1 35-C. lSf*<5^3. 0^, ISf* 

ass 0 Om/m i n-CS5jSIS*?ft». 5 0d/36f© 

tr> iH^^fftfe^ 1 o|5I^ft)M^-c. *^-3>f*--5j 

tc-r b *«rffffiL//c, -eOiS*. b*»4. 9-C*-:? 
[0069] 

{VtMMB ] ifc^JM 1 r?ifcPTT*J|]5feM8 ilelfilfc 
ifeSiftL.. iSSiMljbt/fc. lfiE.tifciSK$t©5SK«3. 6g/ 
d, f*S»3 7%Tfe-5/c<, »e.tl/ciliftSI%— □ 

m^v^^ch-z. ifi^iffe^i ol5I^fog^f. tj^-:^:^ 

fc:*-3»-K:-Cb**^ffiL//c. -e©^*. b*«9r 
4>-ofe. 
[007 0] 

[**S{^ 9 ] SlifeM 1 rff P T 1 2 0 'C. 4 

B#Fa r-^ta-iCTK^a-*^* L . T ©ss 2 6 0 -c-cn 

hfcl/XV -t )V2>.^Ufc, ^©7 ^;l'A^2#lgf$L 

[Jlii«?<l 0] Slitefi^l■C^i«E>t^/cPTT«: 1 2 0'C> 
4I^IHI-C3(fe^tC*i»<&K^iL/. I«PWSJS2 6 0-Ct?*fa 

ofc. '?'*i6©)S*=&TiEa 1 i*/c. 
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[007 2] 

[^I^OSft^] [??] :?J?^:i>^C< ifeO. 8dl/gW± 



F - A 4F071 AA45 ACU AC15 AE05 AH04 

AH05 BAOl BB05 BB06 BCOl 
BC04 

4J002 CF051 DH026 ED017 E3037 
E3047 EW046 FD066 FD067 
FD077 FD098 GCOl GCX)2 
GKOl 

43029 AA03 AB04 ACOl ADOl AE02 
AE03 BA04 JA091 JAIU 
3A121 JB193 3C583 JFlll 
3F321 JF471 3F573 KB05 
KC02 KD07 KE02 KE03 KE05 
KE07 KE15 LAOl LA02 LA06 
LAOS LA09 



